A recent article on the IMPALA algorithm by Schäffer et al. (1999) gives the misleading impression that the E-values returned by the MAST algorithm (Bailey and Gribskov, 1998) are unreliable. This erroneous conclusion was reached due to an inappropriate protocol in the experiment involving MAST in the IMPALA article. We have tested MAST using a redesigned protocol that causes MAST to behave as the IMPALA authors intended. This test reveals that MAST E-values are just as accurate as those reported by two of the other search algorithms studied in the IMPALA article, and nearly as accurate as those reported by the IMPALA algorithm.
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Superficially, MAST and IMPALA appear to be designed to perform complementary operations, but they are not. MAST is designed to search a target database of protein or nucleotide sequences for matches to a query consisting of a set of position specific scoring matrices (PSSMs). MAST treats the set of PSSMs as a single signature describing, for example, a protein family or regulatory region. Consequently, for each sequence in the database, MAST computes a single similarity score that combines the similarity of the sequence to each of the PSSMs in the query set. On the other hand, the IMPALA algorithm is designed to search a database of PSSMs for matches to a protein or nucleotide query sequence. Unlike MAST, however, each PSSM is treated as being the signature of a separate family, and scores from different PSSMs are never combined by IMPALA. Thus, using MAST to search a database consisting of a single sequence using a set of PSSMs as the query has an entirely different effect than using IMPALA to search the set of PSSMs using the sequence as the query.
The experimental protocol used in the IMPALA article does not run MAST in the way the article's authors intended, and virtually guarantees that the E-values will not be accurate. To measure E-value accuracy, the article's protocol runs 467 MAST searches. In each case, the query is the entire set of wolf1187 PSSMs (converted to MAST input format), and the target is a single sequence. Since all of the PSSMs were placed into a single file, MAST treated them as the signature of a single protein family, rather * To whom correspondence should be addressed. E-mail: tbailey@sdsc.edu or gribskov@sdsc.edu than as the signatures of separate families, as was the intent. Furthermore, MAST is sensitive to multiple PSSMs in the query set having highly correlated scores, and prints a warning and suggested strategy for overcoming the problem when it occurs. If this is ignored, the Evalues will not be accurate, as the warning printed by MAST informs the user. This warning is issued when the wolf1187 set of PSSMs is used as a query with MAST. This is not surprising since the number of PSSMs in wolf1187 (over 1000) makes the chances of at least some pairs of them being correlated extremely high. Thus, it is not surprising that the E-values reported by MAST in the article did not appear reliable. The apparent unreliability of MAST E-values reported in the IMPALA article is the result of using the incorrect experimental protocol described in the previous paragraph. We have tested MAST using a protocol that accomplishes what the IMPALA authors intended. We placed each PSSM from the wolf1187 set into a separate file and used these files as MAST queries to search a file containing the 467 reversed sequences used as queries in the IMPALA article. We repeated this protocol for the 467 permuted sequences.
The accuracy of the E-values reported by MAST (Table 1) is dramatically better than was reported in the original Table 2 in the IMPALA article. In fact, the accuracy of the MAST E-values is very similar to that of BLIMPS and PFSCAN. Like those search methods, it reports about three times too many permuted sequences with E-values of 0.1 or less (140 reported versus 47 expected). IMPALA errs in the opposite direction, reporting only about half as many permuted sequences with E-values of 0.1 or less as expected (24 reported versus 47 expected). Clearly, the apparent unreliability of the MAST E-values reported in the IMPALA article was due to the experimental protocol used rather than to any inherent problem with MAST.
